Increased covalent binding of acetaldehyde to calmodulin in the presence of calcium.
The regulatory protein, calmodulin, undergoes major conformational changes in response to changes in intracellular calcium concentration. Furthermore, calmodulin has been reported to have lysine residues which markedly increase their reactivity toward electrophilic substances in the calcium-loaded state. We found that calmodulin formed two to three times more stable adducts with acetaldehyde in the calcium-loaded state as compared to the calcium-free state. Competition-binding studies showed that calmodulin could preferentially compete with albumin for acetaldehyde in the presence, but not in the absence, of calcium. When calmodulin was in the calcium-loaded state, trifluoperazine, an inhibitor of calmodulin activity, significantly decreased the stable binding of acetaldehyde to the protein, whereas in the calcium-free state, minimal effects on binding were observed. Since calmodulin is involved in regulation of multiple important processes in the cell, it is possible that acetaldehyde-calmodulin adducts could contribute to liver injury by perturbation of calcium-dependent homeostatic mechanisms within the hepatocyte.